There is an increasing demand on public clients in the UK to address sustainability in construction procurement. This paper presents the results of an investigation into the barriers facing these clients in attempting to address sustainable construction in procurement strategies and the parties most capable of removing such barriers. The investigation draws on interviews conducted with sustainability professionals and experts working in a variety of professional and public sector organisations in the UK. Twelve main barriers were identified, namely: lack of funding, restrictions on expenditure and reluctance to incur higher capital cost when needed; lack of awareness, understanding, information, commitment and demand; insufficient/inconsistent policies, regulations, incentives and commitment by leadership; insufficient/confusing guidance, tools, demonstrations and best practice; vagueness of definitions and diversity of interpretations; separation between capital budget and operational budget; lack of sufficient time to address sustainability issues; lack of long-term perspective; general perception that addressing sustainability always leads to incurring greater capital cost; resistance to change; insufficient integration and link-up in the industry; and insufficient research and development. Four parties were identified as the those most capable of removing the barriers, namely: government (including regulatory bodies); professional/educational bodies; the supply chain; and users.
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Introduction
The public sector accounts for 40% of the gross domestic product of the UK and employs around a quarter of the UK workforce (OGC, 2005a) . This sector encompasses several organisations and departments, including central civil government departments and agencies, the National Health Service (NHS) and its local trusts, the Ministry of Defence, Northern Ireland Assembly, National Assembly for Wales and Scottish Executive, local authorities, universities and colleges.
Construction in the public sector includes a wide range of activities comprising major infrastructure and civil engineering projects, major building programmes (such as hospitals, schools, prisons and social housing), in addition to refurbishment and maintenance activities. While all government bodies are involved in construction activities, the involvement of these bodies can range from engaging in construction as a core business for some bodies (as in the case of the Highways Agency) to occasional involvement of other bodies in significant construction projects (for example every 20 or 30 years). Most of the government bodies, however, undertake repair and maintenance programmes (NAO, 2005a) .
Sustainable construction is about achieving a balance between the social, economic and environmental aspects of construction so that the costs and the benefits, evaluated along these three dimensions, are optimised. In the light of the huge expenditure of the UK public sector on construction (which, according to Cridland et al. (2010) , represents about 40% of the industry's turnover), the benefits that can be gained from integrating sustainability into construction procurement can be very significant. In line with this was the production of several governmental reports calling on UK public clients to address sustainable construction in procurement strategies. However, attempts made by public procurers to respond to such demands have been hindered by several barriers. The aim of this paper is to present the results of an investigation into (a) the barriers facing UK public clients in attempting to better address sustainable construction in developing procurement strategies (b) the parties most capable of removing such barriers.
Sustainable development
Sustainable development has become an increasingly important topic at the global level. It was declared as an overarching policy goal by governments represented at the Earth Summit on Development and Environment (Parkin et al., 2003) . Given the increasing recognition of the concept, more than 200 definitions of sustainable development exist. Possibly the best known definition is the one introduced by the World Commission on Environment and Development (WCED, 1987) Humanity has the ability to make development sustainable-to ensure that it meets the needs of the present without compromising the ability of future generations to meet their own needs. The concept of sustainable development does imply limits-not absolute limits but limitations imposed by the present state of technology and social organization on environmental resources and by the ability of the biosphere to absorb the effects of human activity... Sustainable construction, in general, refers to the application of the principles of sustainable development to the construction industry. Sustainable construction encompasses several dimensions which, at least, involve the following (a) social dimension: focusing on issues such as health and safety, involvement of stakeholders, equality and diversity in the workplace and creating employment opportunities (b) economic dimension: focusing on issues such as whole life costing, support of local economies and financial affordability for intended beneficiaries (c) environmental dimension: focusing on issues such as reducing energy and water consumption, using renewable resources and minimising pollution.
Some publications have mentioned other dimensions of sustainability such as technical sustainability (Ashley et al., 2003; Hill and Bowen, 1997) , cultural sustainability (CIB, 1999; Langford et al., 1999; Ofori, 1998) , community sustainability and managerial sustainability (Ofori, 1998 Defra, 2007) . Among the goals set in the plan was for the UK to be 'among the European Union (EU) leaders in sustainable procurement by 2009' and to achieve 'a low carbon, more resource-efficient public sector' (Defra, 2007, p. 3). The plan described targets in detail and specified how the government would achieve them.
In June 2008, a joint industry-government strategy for sustainable construction was launched (HM Government and Strategic Forum for Construction, 2008). The strategy has been agreed across government and covers both buildings and infrastructure. The strategy aims to provide clarity around the existing policy framework and the range of commitments, targets and actions relevant to sustainable construction (Ciria, 2008; HM Government and Strategic Forum for Construction, 2008) . A set of overarching targets has been presented to deliver the strategy. These targets are related to both the ends of sustainable construction (which relate directly to sustainability issues, e.g. biodiversity) and the means of sustainable construction (i.e. the processes helping to achieve those ends). Among these are six targets representing the ends (including climate change mitigation, climate change adaptation, water, biodiversity, waste and materials) and five targets representing the means (including procurement, design, innovation, people and better regulation). According to the strategy, the overarching target of procurement is to achieve improved whole life value through the promotion of best practice construction procurement and supply side integration, by encouraging the adoption of the Construction Commitments … in both the public and private sectors and throughout the supply chain (HM Government and Strategic Forum for Construction, 2008, p.
7).
According to OGC (2003, p. 2) , the procurement strategy identifies the best way of achieving the objectives of the project and value for money, taking account of the risks and constraints, leading to decisions about the funding mechanism and asset ownership for the project. The aim of a procurement strategy is to
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In the context of public procurement in the UK, key tasks in developing a procurement strategy include: producing an outline business case, determining procurement route (including contract strategy), producing output-based specification and criteria for selection and award and placing an advertisement in the Official Journal of the European Union (OJEU) if required (OGC, 2003) . The importance of considering sustainability at the stage of developing a procurement strategy has been highlighted in several publications. Examples are listed below.
N The Improvement and Development Agency (IDeA, 2003, p. 3) shows that the key opportunity to consider environmental and social issues is at the earliest stages of the procurement cycle: identifying needs and building them into the design or specification. Adverse impacts should be managed out at this point.
N The then Office of the Deputy Prime Minister (ODPM, 2003, p. 50) , in establishing how to achieve community benefits through procurement, provides the following recommendation:
implement sustainable design and sustainable procurement strategies and build sustainability into procurement processes and contracts, where relevant to contract. Sustainability in design (buildings, infrastructure, urban, green spaces, products) and procurement should be addressed in risk-based strategies that complement the corporate procurement strategy and the community plan. Include environmental requirements in the user needs and specification at the earliest stages of the procurement process.
N OGC (2005b) shows that the project brief, as part of the procurement process, must highlight the importance of sustainability and that the client must include sustainable performance objectives in the specification to enable tenderers to respond to these objectives.
Despite the production of several publications by governmental departments and professional organisations to address the subject of sustainable construction procurement, there was a lack of evidence-based research into the barriers to better address sustainable construction by UK public clients in developing a procurement strategy and the parties most capable to remove these barriers. Identifying these barriers and parties is at the heart of this paper.
Research methodology
The investigation presented in this paper is part of a research project that aimed at developing a theoretical framework to assist public clients in addressing sustainable construction in procurement strategies. The research design for this investigation is part of an overall research design for the whole research project, which involved a Delphi exercise, interviews, questionnaire survey and case studies. However, as the scope of this paper is limited to presenting the results regarding the barriers and the parties most capable of removing them, the discussion presented below relates only to the methods and strategies used in the identification of these barriers and parties.
Interviews were seen as a suitable method to adopt, for reasons related to the nature of information sought, flexibility and the potential of clarifying the meaning and the objectives of the questions (Bryman and Bell, 2003; Jankowicz, 1991; Sekaran, 2003) . Two sets of interviews with sustainability professionals and experts were conducted. The first set comprised interviews conducted with nine professionals and experts working in a variety of leading professional and public sector organisations. The second set involved three interviews with professionals and experts as part of case studies about organisations demonstrating good practice of sustainable procurement. All interviews carried out were of a semi-structured nature. This type of interview was adopted because a fairly clear focus on the issues to be addressed was available and a list of possible questions was already established. Moreover, issues such as obtaining the respondents' views concerning what was important in explaining and understanding the problem and the provision of flexibility to achieve this were important considerations.
Knowledge in the field of sustainable construction procurement was the key criterion to consider for selecting the experts and the professionals who were interviewed. Several indicators of such knowledge, as highlighted by several authors (Henchion and McIntyre, 2005; Khosrow-Pour and Herman, 2001; Martino, 1983; Scholl et al., 2004; Shon and Swatman, 1998) were considered. Among these indicators are N publications in the field N signs of professionals' eminence such as leadership, membership, or holding office in a professional society or organisation N peer judgment and recommendations N honours by professional societies N self-rating of the expertise in the relevant area N presentations made at national conventions N relevant years of experience.
Before conducting the interviews, the interviewees were informed about the research project, its aims and the time needed to complete an interview. An interview guide was sent
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Barriers to addressing sustainable construction in public procurement strategies Sourani and Sohail to interviewees before the interviews were conducted. The guide included definitions and clarifications regarding terms such as 'sustainable development,' 'sustainable construction' and 'procurement strategies,' to ensure that all such terms were interpreted by the interviewees in the same way. The interviewees were sent the interview questions in advance of conducting the interview. These included open-ended questions about the barriers to better addressing sustainable construction in developing construction projects' procurement strategies and about the parties who are most capable of removing these barriers. The interview questions also included other questions which lie outside the scope of this paper. The interviews, which were carried out either face-to-face or over the telephone, were recorded, after obtaining the interviewees' permission. The recorded interviews were transcribed and analysed. The analysis led to the identification of 12 barriers of composite nature, as well as four main parties most capable of removing the barriers. Coding, a key process in most qualitative data analysis strategies (Bryman and Bell, 2003) , was used in analysing the data. The analysis process involved the following steps:
N reading and re-reading the responses received N establishing preliminary categories within which the responses could be classified; such categories emerged from key words used in the responses and from the words or phrases that were frequently used in the responses (in establishing the categories, the need to use the best exemplifying phrases was also taken into account)
N coding the responses within the established categories N reviewing the categories formulated and the responses classified to ensure that the responses were classified appropriately and to identify the possibility of modifying the categories formulated, for example by merging similar categories N reviewing the modified categories to ensure the appropriateness of the undertaken coding.
While every effort was made to ensure that an appropriate coding was used and that the categories formulated provided an appropriate representation of the responses, it is important to note that other classifications of the responses may exist.
Findings and discussion

Barriers
The main findings regarding the barriers are categorised into 12 main barriers of composite nature. These comprise the following:
(a) lack of funding, restrictions on expenditure and reluctance to incur higher capital cost when needed (b) lack of awareness, understanding, information, commitment and demand (c) insufficient/inconsistent policies, regulations, incentives and commitment by leadership (d) insufficient/confusing guidance, tools, demonstrations and best practice (e) vagueness of definitions and diversity of interpretations (f) separation between capital budget and operational budget (g) lack of sufficient time to address sustainability issues (h) lack of long-term perspective (i) general perception that addressing sustainability always leads to incurring greater capital cost (j) resistance to change (k) insufficient integration and link-up in the industry (l) insufficient research and development.
The barriers identified are discussed below.
5.1.1 Lack of funding, restrictions on expenditure and reluctance to incur higher capital cost when needed This barrier was mentioned by nine out of the 12 interviewees (75% of the interviewees). The reduction of the funding available for public sector organisations and the imposition of restrictions on their expenditure is a major problem facing public clients in their attempts to obtain a more sustainable outcome. Moreover, in local authorities, for example, decisions should be justified to financial auditors who may not be accustomed to looking beyond managing the budget and may not be able to understand the need to take a sustainable route or appreciate the value that can be obtained by taking such a route; hence they may not be able to appreciate the need for more initial capital expenditure. The present authors have not come across any initiative to educate auditors on issues of long-term sustainability. It is assumed that the current financial audit practices will be sufficient for sustainable construction as well.
The financial problems mentioned above may exert more pressure on public clients to adopt the lowest cost option rather than best value and could be used by some as an excuse for not addressing sustainability issues in procurement strategies. These problems could also represent a constraint to investing in more sustainable solutions, particularly where more initial capital expenditure is required to address sustainability. Even if the party responsible for the capital budget is the same party responsible for the operational budget and can obtain the benefits of investing in sustainability solutions (the issue of separation between capital and operational budgets is discussed later in this paper), such a party may not be able to bear higher capital cost, particularly if that party was under financial pressure. This supports the findings of NAO (2005b), which reported that the conflict between
procurement and reducing costs was one of the barriers to sustainable procurement in central government.
5.1.2 Lack of awareness, understanding, information, commitment and demand This barrier was mentioned by seven out of the 12 interviewees (58%). The results obtained highlighted that the low level of awareness and understanding about sustainability issues not only exists among people working in public client organisations (including senior procurement decision-makers) but also among other stakeholders' organisations and groups (such as contractors, funding organisations and users). Some of these stakeholders may not stimulate levels of demand that are sufficient to advance the agenda beyond minimum compliance with regulations. This may be attributed to the lack of training on sustainable development issues in the several institutions and professional bodies, the lack of long-term perspective, the confusion created by the several interpretations and indicators, the lack of clear and structured guidance and the nature of the relevant codes in terms of being advisory rather than mandatory. The results obtained also highlighted the lack of information needed to make the right decisions in relation to issues such as selection of sustainable products and materials (e.g. how the materials were obtained, the embodied energy, the recycled content, etc.). Such results support the findings of NAO (2005b), which reported lack of knowledge about what sustainable procurement is and how to achieve it as one of the main barriers to sustainable procurement in central government.
Insufficient/inconsistent policies, regulations,
incentives and commitment by leadership This barrier was mentioned by seven interviewees (58%). The policies, regulations, incentives and commitment by leadership may not be sufficient to move towards realisation of sustainable development. Examples highlighted by the interviewees in relation to this included the lack of sufficient funds allocated for government departments and the restrictions imposed by the Treasury on expenditure. These could obstruct long-term thinking by public sector organisations and could hinder their efforts to invest in sustainability measures. One of the interviewees provided another relevant example that is related to value added tax (VAT) imposed on refurbishment. Despite the recognition that refurbishment could be a better option than new build from an environmental point of view, there is a question about why refurbishment is penalised by imposing a VAT on it, while no VAT is imposed on new build. Another example mentioned was the inconsistency of having a policy requirement for local authorities to make annual savings of 2?5% and at the same time having a requirement to integrate sustainability issues within procurement by local authorities (an issue that could lead to incurring greater capital cost).
Although there are regulations and government policies in place to assist in addressing sustainability issues in public procurement (e.g. Part L of the building regulations, European Union energy performance building directive, the code for sustainable buildings, planning and policy statement 22 (PPS 22), the strategy for sustainable construction), such regulations and policies may be insufficient. During the interviews conducted, several interviewees supported this view. In particular, they highlighted that in the current situation, the incorporation of some sustainability issues remains optional. There is a need therefore for a more mandatory role in order to better address sustainability.
One important issue to note when examining the appropriateness of current legislation in relation to considering sustainability is how advanced the position of the organisation is in terms of addressing the sustainability agenda. While there is scope to do more by most bodies within the existing legislation, this legislation may be seen restrictive to certain organisations, such as the Environment Agency or the London Borough of Camden. These organisations already have high standards of sustainable procurement and wish to do more, particularly in relation to social issues (Environmental Audit Committee, 2005) . The views regarding the need for stronger government policies are supported by the existing literature. For example, the Sustainable Housing Forum and the World Wide Fund for Nature (TCPA and WWF, 2003) highlighted the need for backing the construction industry by strong planning policies requiring developers to build strong sustainability credentials into new developments. The views expressed by the Environmental Audit Committee (2005) also seem to be supportive in this regard. The committee showed that there was an opportunity for the central government to set out its expectations through stronger policy messages. Furthermore, lack of leadership on sustainable procurement was suggested by NAO (2005b) as a main barrier to sustainable procurement in central government.
Insufficient/confusing guidance, tools,
demonstrations and best practice This barrier was mentioned by six interviewees (50%). Although there are tools and indicators already in place (e.g. Building Research Establishment Environmental Assessment Method (Breeam), key performance indicators (KPIs), 'respect for people' indicators), the huge number of these tools and indicators, without clarity on how and when to use them and by whom, is creating confusion and burden among practitioners. Moreover, these tools and indicators are not sufficiently comprehensive to assess the full range of sustainability criteria. There is a growing need to develop simple but comprehensive tools and techniques to deal with situations where sustainability needs to be assessed. For example, these can include a situation where an assessment of contractors'
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Vagueness of definitions and diversity of interpretations This barrier was mentioned by four interviewees (33%).
The results showed that the definitions of many of the issues related to sustainability were vague and confusing and that sustainability was interpreted differently by different people. For example, one of the interviewees highlighted the difficulty in making a clear distinction between whole life value, whole life costing and life cycle assessment. Vagueness of definitions and diversity of interpretations make it difficult to confine sustainability to anything in particular. This therefore may be used by some decision-makers as an excuse to ignore addressing sustainability issues.
5.1.6 Separation between capital budget and operational budget This barrier was mentioned by four interviewees (33%). Quite often, the organisation (or the part of the organisation) that is responsible and accountable for making the capital investment is not the same organisation (or the part of the organisation) that is responsible for the operational budget throughout the facility life cycle. In such a case, the organisation (or the part of the organisation) which is responsible for the capital investment might have no interest in investing in sustainable solutions (such as energy-saving measures) because it is not the same organisation (or the part of the organisation) that would reap the benefits achieved throughout the facility life cycle. As a result, the client, for example, may not be willing to develop more sustainability-oriented procurement strategies if this implies more investment and does not bring financial benefits to that client. Similarly, a contractor who does not have access to benefits that would be obtained as a result of having sustainable solutions in place may also be reluctant to invest in these solutions. The present authors have not observed any mechanism to develop a single node of accountability on issues related to sustainability of infrastructure.
5.1.7 Lack of sufficient time to address sustainability issues This barrier was mentioned by four interviewees (33%). Addressing the whole range of sustainability issues involves ensuring that a thorough appraisal of the social, economic and environmental dimensions underpinning sustainability has been undertaken. This is a lengthy process, which may require experts' advice. However, public clients do not often have sufficient time to undertake such a process. They may choose to ignore addressing sustainability requirements and to adopt practices that they are used to. Moreover, the results showed that public clients may find themselves in a situation where funding could be available for a limited period of time and therefore when designing and constructing a building, for example, they may not have sufficient time to address sustainability in an adequate way.
Lack of long-term perspective
This barrier was mentioned by four interviewees (33%). As many of the benefits brought by sustainability are generally realised in the long term, several parties may not be able to see these benefits and therefore may have no interest in investing in sustainability. As the results obtained showed, the government, for example, may be in charge for a few years and therefore such a period would not be sufficient to realise many of the benefits brought by sustainability. As a result, government and politicians may be reluctant to invest in more sustainable solutions, favouring thereby their own short-term interests over the long-term interests of the wider society. The existence of a historical trend among public clients to choose the lowest cost, in addition to the lack of funding and the financial restrictions imposed on these clients could also be discouraging factors to the adoption of a long-term perspective. Some contractors also may not have a long-term perspective. Small contractors represent a large proportion of the industry and are constrained by very limited resources; therefore, they may not be able to look beyond their short-term interests. (The construction industry figures for GB show that around 90% of the firms are classified as micro, employing less than ten workers (Blake et al., 2004).) 5.1.9 General perception that addressing sustainability always leads to incurring greater capital cost This barrier was mentioned by three interviewees (25%). The results obtained showed that sustainability may require the incurrence of more capital cost, but this is not always the case. This is consistent with the literature; for example IDeA (2003) shows that there is mounting evidence that sustainable construction procurement does not necessarily result in an increased capital cost.
Resistance to change
This barrier was mentioned by two interviewees only (17%). Sustainability requires new ways of thinking, methods, practices and attitude. Hence, it requires change. But as normally happens when implementing a new initiative; there is a resistance to change. This problem may exist at all levels; from client organisations, all the way through to the supply
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Insufficient integration and link-up in the industry
This barrier was mentioned by two interviewees only (17%). The lack of sufficient integration and link-up in the industry exists among clients and consultants, as well as the supply chain. Several opportunities for obtaining innovative and sustainable solutions could be missed due to the lack of coordination and link-up between the several parties involved in a construction project (e.g. with regard to integrating sustainability requirements within the design or the specification processes/stages).
Insufficient research and development
This barrier was mentioned by two interviewees only (17%). Insufficient research and development could be attributed to lack of resources (mainly time and funding). The results obtained showed that although research was conducted to address the capital cost of the facilities, there was little work carried out regarding the facilities' operational costs, the relationship between the capital cost and the operational costs, or the measurement of the social costs and benefits associated with both the capital and operational costs.
The way forward: the parties most capable of removing the barriers and needed actions
Four key parties were identified as the parties who are most capable of removing the barriers presented above. These include:
(a) government (including regulatory bodies) (b) professional/educational bodies (c) the supply chain (d) users.
The parties identified and their needed actions are discussed below.
Government (including regulatory bodies)
This party was mentioned by ten interviewees (83%). Government (including regulatory bodies) should re-consider the consistency of objectives among financial restrictions imposed on public clients' spending, the agenda on sustainable construction and audit requirements, in order to put in place an appropriate incentive structure enabling the investment in sustainable solutions. Further attention should be given to producing simpler, more comprehensive and structured guidance, tools and techniques as well as demonstrations and best practice. Professional and higher education institutions in partnerships with the clients could develop a missing function of 'information/knowledge screening.' This is particularly true as many of the guides appear to be definitive (without much evidence base) and lack a third-party independent review. The scope of regulations should be extended to incorporate a wider range of sustainability issues criteria, such as those outlined in the OGC's guide Sustainability (OGC, 2005b). Public procurers could do a lot more than minimum compliance with legislation, regulations and government policies with regard to sustainability. Capacity development on sustainability issues at all levels has to be provided. Sufficient lead and preparation time has to be allowed in order to address sustainability. Communication and knowledge sharing have to be improved at inter-and intra-client organisation levels. Attention should be given to integrating sustainability within contractual procedures.
Professional/educational bodies
This party was mentioned by two interviewees only (17%). Professional and educational bodies have an important role to play with regard to increasing the awareness of society as a whole in relation to sustainable development. As discussed previously, these bodies, in partnerships with the clients, could develop a missing function of 'information/knowledge screening.'
The supply chain
This party was mentioned by two interviewees only (17%). Contractors should consider a more proactive approach together with the concept and the practices of corporate social responsibility. The supply chain as a whole should consider further integration within itself to enable construction firms to have a longer-term perspective. This could increase the likelihood of addressing sustainable construction issues, as many of the benefits brought by sustainability are normally realised over the long term.
Users
This party was mentioned by one interviewee only (8%). To move the sustainable procurement agenda forward, demand by users (e.g. occupants of a facility) for sustainable products Barriers to addressing sustainable construction in public procurement strategies Sourani and Sohail should be stimulated (e.g. through introducing energy ratings to buildings).
Conclusion
In the light of the huge expenditure of the UK public sector on construction, the benefits (whether social, economic or environmental) that can be gained from integrating sustainability into construction procurement can be very significant. Public clients in the UK are coming under increasing demand to integrate sustainable construction in their procurement strategies. However, attempts made by public procurers to respond to such demands have been hindered by several barriers.
The investigation presented in this paper was based on interviews conducted with sustainability professionals and experts working in a variety of professional and public sector organisations. The results of the investigation highlighted 12 main barriers of composite nature. These included lack of funding, restrictions on expenditure and reluctance to incur higher capital cost when needed; lack of awareness, understanding, information, commitment and demand; insufficient/ inconsistent policies, regulations, incentives and commitment by leadership; insufficient/confusing guidance, tools, demonstrations and best practice; vagueness of definitions and diversity of interpretations; separation between capital budget and operational budget; lack of sufficient time to address sustainability issues; lack of long-term perspective; general perception that addressing sustainability always leads to incurring greater capital cost; resistance to change; insufficient integration and link-up in the industry; and insufficient research and development.
To move the sustainable procurement agenda forward several parties should act. Government (including regulatory bodies) is best placed to deal with financial, regulatory, policy and guidance obstacles. Individual public procurers should provide adequate training, sufficient time and appropriate communication. Professional and educational bodies should raise the level of awareness of sustainable development across the whole society. The supply chain should move towards further integration and users should stimulate demand on sustainable products.
